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Introduction

A traffic signal warrants analysis has been conducted for the intersection of Hodge Road and 
Mingo Bluff Boulevard in Knightdale, North Carolina.  Data collected at the site has been 
compared to the guidelines set forth in the Manual on Uniform Traffic Control Devices 
(MUTCD)1.  The Manual describes eight warrants to be considered as justifying criteria 
necessary to be met before a traffic signal installation should be approved.  The eight warrants 
are listed as follows: 
 
 

Table 1 
MUTCD Signal Warrants 

Warrant 1 - Eight-Hour Vehicular Volume 

Warrant 2 - Four-Hour Vehicular Volume 

Warrant 3 -  Peak Hour 

Warrant 4 - Pedestrian Volume 

Warrant 5 - School Crossings 

Warrant 6 - Coordinated Signal System 

Warrant 7 - Crash Experience 

Warrant 8 - Roadway Network 

 
The installation of a traffic signal must improve the overall safety and/or operation of the 
intersection.  Satisfying one or more warrants alone does not in itself provide concrete 
justification to consider a signal.  A thorough analysis that considers crash history, field 
conditions such as sight distances and speed limits, and good engineering judgment must all be 
considered before the installation of a traffic signal is proposed.  As a part of the analysis 
performed, WSA examined crash data for the corridor from 2004-2007 to identify any high crash 
locations that could be easily remedied. 

Background

The intersection of Hodge Road and Mingo Bluff Boulevard in Knightdale lies just north of the 
Hodge Road / US-64 / US-264 Bypass interchange (See Figure 1).  The intersection is currently 
unsignalized.  Hodge Road Elementary school is located on the east side of Hodge Road and a 
currently undeveloped, wooded area is located on the west side.  Significant residential and 
commercial developments are planned for the areas adjacent to this intersection.  These are 
projected to increase traffic volumes along the area roadways, including Hodge Road. 
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Existing Conditions 
 
Hodge Road is a primary north-south thoroughfare in western Knightdale.  In the vicinity of 
the project location, the roadway provides a 2-lane facility. The posted speed limit along Hodge 
Road is 45 mph.  The land use that generally serves this area is residential.   
 

 

 

Mingo Bluff Boulevard is a 2-lane roadway that provides access to the Hodge Road 
Elementary School and several residential developments. There is no posted speed limit along 
Mingo Bluff Boulevard. 
 

Hodge Road looking north 

Mingo Bluff Boulevard looking west 
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Methodology

In order to perform a traffic signal warrants analysis for the Hodge Road / Mingo Bluff 
Boulevard intersection, traffic data was collected and then compared to the MUTCD1 warrants.  
Much of the analysis is based upon 16-hour turning movement and pedestrian traffic volumes 
counted by Wilbur Smith Associates on October 31, 2007 at the study intersection.  Figure 2 
illustrates the morning and afternoon peak hour traffic volumes as well as the total 16-hour 
traffic volumes.  These counts are also included in the Appendix.   
 
Most warrants described in the MUTCD consider the number of lanes on each approach to the 
intersection.  The most restrictive of the thresholds in these warrants are based on a 2-lane 
approach intersecting another 2-lane approach.  Due to the presence of left turn lanes on both 
Hodge Road and Mingo Bluff Boulevard, both streets were analyzed as having 2-lane 
approaches. 
 
Crash data for the Hodge Road corridor between Poole Road and US64 Business was obtained 
from NCDOT for the period 2004-2007.  A crash diagram was prepared to determine any areas 
of unusual crash history and is included as Figure 4.  The raw crash data is included in the 
Appendix.   
 
 

Results
 
Warrant 1  - Not Met 

 
Warrant 1 (Eight Hour Vehicular Volume) is intended for application at locations where a large 
volume of intersecting traffic is the principal reason to consider installing a traffic signal or 
where the traffic volume on a major street is so heavy that traffic on a minor intersecting street 
suffers excessive delay or conflict in entering or crossing the major street. Warrant 1 has two 
conditions but is intended to be treated as a single warrant.  If either Condition A or B is 
satisfied, then the criteria for Warrant 1 is satisfied.   
 
To meet the requirements for Warrant 1A (Minimum Vehicular Volume), the total number of 
vehicles per hour on the major street and the higher-volume minor street approaches should 
meet the required minimum volumes.  At least 8 hours are needed to satisfy this warrant.  At 
the Hodge Road / Mingo Bluff Boulevard intersection only 6 hours met this requirement; 
therefore Warrant 1A is not met. 
 
To meet the requirements for Warrant 1B (Interruption of Continuous Traffic), the total number 
of vehicles per hour on the major street and the higher-volume minor street approaches should 
meet the required minimum volumes.  At least 8 hours are needed to satisfy this warrant.  Only 
6 hours reached this requirement, and therefore Warrant 1B is not met. 
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Warrant 2 - Met 

 
Warrant 2 (Four Hour Vehicular Volume) is intended to be applied where the volume of 
intersecting traffic is the principal reason to consider installing a traffic signal.  To meet the 
requirements for Warrant 2, the total number of vehicles per hour on the major street and the 
higher-volume minor street approaches should meet the required minimum volumes.  At least 4 
hours are needed to satisfy this warrant.  At the Hodge Road / Mingo Bluff Boulevard 
intersection, 4 hours met this requirement; therefore Warrant 2 is met. 
 
Warrant 3 - Met 

 
Warrant 3 (Peak Hour Vehicular Volume) is intended to be applied where traffic conditions are 
such that for a minimum of 1 hour of an average day, the minor street traffic suffers undue 
delay when entering the major street.  This warrant is usually applied only in the vicinity of 
facilities that attract or discharge large numbers of vehicles over a short time.  This warrant is 
applicable due to the proximity of the Hodge Road Elementary School.  Warrant 3 has two 
conditions but is intended to be treated as a single warrant.  If either Condition A or B is 
satisfied, then the criteria for Warrant 3 is satisfied.   
 
To meet Warrant 3A, all of the following three conditions must be met for the same hour: 
  

1. The total stopped time delay experienced by the traffic on the minor-street approach 
exceeds 5 vehicle-hours for a two-lane approach.  The subject intersection does not 
meet this condition. 

2. The volume on the same minor street approach equals or exceeds 150 vehicles per 
hour.  The subject intersection meets this condition. 

3. The total entering volume serviced during the hour equals or exceeds 650 vehicles 
per hour.  The subject intersection meets this condition. 

 
To meet Warrant 3B the total number of vehicles per hour on the major street and the higher-
volume minor street approaches should meet the required minimum volumes.  At least 1 hour 
is needed to satisfy this warrant.  At the Hodge Road / Mingo Bluff Boulevard intersection, 3 
hours met this requirement; therefore Warrant 3B is met. 
 
Warrant 4 – Not Met 
 
Warrant 4 (Pedestrian Volume) is intended for application where the traffic volume on a major 
street is so heavy that pedestrians experience excessive delay in crossing the major street.  To 
meet Signal Warrant 4, the pedestrian volume crossing the major street at an intersection or 
midblock location during an average day should be 100 or more for each of any 4 hours or 190 
or more during any 1 hour, and there should be fewer than 60 gaps per hour in the traffic 
stream of adequate length to allow pedestrians to cross during the same period when the 
pedestrian volume criterion is satisfied.  Despite the fact that Hodge Road Elementary School is 
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located at this intersection, no pedestrians were observed crossing Hodge Road or Mingo Bluff 
Boulevard, therefore this warrant is not met. 
 
Warrant 5 – Not Met 
 
Warrant 5 (School Crossing) is intended for application where the fact that school children cross 
the major street is the principal reason to install a traffic signal.  To meet Signal Warrant 5 there 
must be a minimum of 20 students during the highest crossing hour across the major street.  As 
with Warrant 4, no pedestrians were observed crossing at or near the intersection, therefore this 
warrant is not met   
 
Warrant 6 – Not Met 

 
Warrant 6 (Coordinated Signal System) is applicable in situations where a coordinated signal 
system necessitates the installation of a traffic control signal to maintain proper platooning of 
vehicles.  As no coordinated signal system exists along this portion of Hodge Road, Warrant 6 is 
not met. 
 
Warrant 7 – Not Met 

 
Warrant 7 (Crash Experience) is intended for application where the severity and frequency of 
crashes are the principal reasons to consider installing a traffic control signal.  For Signal 
Warrant 7 the MUTCD1 states that to meet the warrant there must be a history of crashes at the 
subject intersection amounting to at least 5 crashes within the past year resulting in personal 
injury or property damage above the reporting thresholds.  These crashes must also be of such a 
type that is correctable by the installation of a traffic signal.  An adequate trial of alternatives 
must also have been attempted, along with increased enforcement.  In addition to meeting these 
criteria, a certain amount of vehicular and pedestrian volumes must be present for 8 hours of 
the day.  One crash (collision with an animal) was recorded along this section of roadway 
within a 3-year period; therefore the minimum criterion for Warrant 7 is not met. 
 
 

Future Conditions 
 
Based on information received from the Town of Knightdale Planning Department, there are 
several approved developments that are expected to add traffic to Hodge Road.    These 
developments include: 
 

 Food Lion Development at the intersection of Hodge Road and Poole Road 
 Watson Tract at the intersection of Hodge Road and US 64 Business 
 Langston Ridge Residential Development on the west side of Hodge Road south of 

Whitfield Street 
 Panther Rock Subdivision on the west side of Hodge Road south of the US 64 Bypass 

 
In addition to traffic from these specific developments, the TIA’s performed in the area assumed 
that traffic along Hodge Road would grow approximately 3% per year.  This is a reasonable 
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assumption based on the growth that is occurring in the area due to the opening of the US 64 
Bypass. 
 
In 2005, NCDOT counted 6,400 vehicles per day on Hodge Road just south of Mingo Bluff 
Boulevard. As shown in Figure 3, based on a 3% compounded growth, the 2025 Annual 
Average Daily Traffic (AADT) is estimated to be approximately 11,600 vehicles per day. 
 

Hodge Road at Mingo Bluff Blvd
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Figure 3: Estimated AADT on Hodge Road near Mingo Bluff Boulevard 
 
Based on the expected increases in traffic volumes, it is reasonable to expect that Signal 
Warrants 2 (Four Hour Vehicular Volume) and 3 (Peak Hour Vehicular Volume) will continue 
to be met in the future as volumes grow along Hodge Road.  In addition, Warrant 1 (Eight Hour 
Vehicular Volume) may be met as only 2 more hours are needed to satisfy conditions 1A or 1B. 
 
As future developments are built along Hodge Road, sidewalks should be included with these 
developments.  The provision of these sidewalks will likely encourage parents and children to 
walk to school rather than drive.   
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Crash Analysis 
 
To determine if there are any major crash problems on the Hodge Road corridor from Poole 
Road to US 64 Business, WSA requested crash data from NCDOT for the past three years.  
Figure 4 provides a crash diagram of the crashes that were reported during this time period.   
 
As expected, due to the high traffic volumes, the intersections of Hodge Road and Poole Road 
and Hodge Road and US 64 Business have the highest frequency of crashes.  The improvements 
currently under construction at the Hodge Road / Poole Road intersection may help improve 
the safety of this intersection.  Similarly, the new configuration of the Hodge Road / US 64 
Business intersection and the reduction of traffic on US 64 Business due to the opening of the US 
64 Bypass may eliminate some of the crashes experienced at this intersection. 
 
The intersection of Hodge Road and Merlin Drive experienced 8 collisions over the past three 
years.  An inspection of this intersection indicates that motorists may not have adequate sight 
distance, particularly entering or crossing Hodge Road in the westbound direction.  WSA 
recommends that the Town ensure that the right –of-way remains clear in this area, particularly 
in the southeast quadrant of the intersection. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
No other intersections along the corridor appeared to have a major crash problem within the 
past three years. 
 

Recommendations
 
The satisfaction of a warrant is not in itself justification for a signal.  The installation of a signal 
must improve safety and/or alleviate excessive delay under average daily conditions.  Overall, 

this analysis shows that the Hodge Road / Mingo Bluff Boulevard intersection currently meets 

the criteria set forth in the MUTCD1 for both the Four Hour Vehicular Volume and Peak Hour 
Vehicular Volume warrants.   Currently, all other Warrants are not met.  However, upon  

Looking south along Hodge Road at Merlin Drive Looking north along Hodge Road at Merlin Drive 
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completion of approved and potential developments in the area, as well as general growth in 
Knightdale, it is reasonable to expect that the traffic along Hodge Road will further increase, 
possibly meeting other warrants in the future.  Based on current traffic volumes meeting two 
signal warrants and the expected growth in traffic along Hodge Road, WSA recommends that a 
traffic signal be considered at this location at this time.  The addition of the new Knightdale Fire 
Department on Mingo Bluff Boulevard may necessitate consideration of addition of emergency 
vehicle preemption when this traffic signal is installed.   Additionally pedestrian signals with 
push-button activation should be included for use by pedestrians as the east and west sides of 
Hodge Road develop. 
 
While not currently necessary, with the installation of a signal, additional improvements would 
be realized through the construction of a northbound right turn lane.  A northbound right turn 
lane would allow for northbound right turning vehicles to freely flow when the westbound 
traffic has a green light. 
   
To encourage pedestrian activity in the area, WSA recommends that the Town require 
developers to construct sidewalks along Hodge Road in front of their developments, as was 
required for the Princeton Manor subdivision. 
 
Finally, WSA recommends that the Town ensure that the right–of-way remains clear at this 
intersection, as well as the Hodge Road at Merlin Drive intersection, particularly in the 
southeast quadrants of both intersections. 
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